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Promotion of Secondary School Science Education Driven by Inquiry-Based Activity

Koga, Nobuyoshi

33,800,000

A secondary school science curriculum constructed by an effective
integration of content-based and context-based curriculums was examined for generating
teaching/learning opportunities through various inquiry-based activities based on previously
acquired science knowledge and concepts and for developing the science learning focused on the
trainin% of multidisciplinary scientific abilities. Various materials and scientific phenomena
useful for students’ inquiry activities were investigated through scientific researches and the
teaching materials suitable for different learning stages were developed. Storylines for connecting
the learning contents of different science subjects and the learning programs at the different
contact points of the learning contents were developed. The developed leaning programs were
subjected to the practical application to the science classes for evaluating the usefulness. The
outcomes were used for supporting the science inquiry classes at secondary schools.
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1 3
2 3
3 3
4 4
5 2
6 6
7 1
8 2
9 2
10 3
11 3
12 3
13 DNA 1
14 1
15 6
16 6
17 2
18 15 2
19 6
20 3
21 4
22 1
23 4
24 PET 6
25 3
26 6
27 6
28 3
29 Co, 3
30 1.5
31 1.5
32 4
33 5
34 2
35 8
36 3
37 4
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40 3

139

®

(¢ 1719 )
¢ 48 )
( 24 )
(6) 28 10
in
2016
STEM
STEM
188
1.
. , 23, 2017, ppl9-26. doi:
10.15027/42768.
2. 7

, , 23, 2017, pp31-38. doi:
10.15027/42770.
3. Matsukami, S.; Nakano, T.; Tomikawa, K.,
A New Species of the Genus Nicippe from
Japan (Crustacea: Amphipoda:
Pardaliscidae), ZooKeys, , 668,
2017, pp33-47. doi: 10.3897/zookeys.668.
12181.

4. Kakisako, M.; Nishikawa, K.; Nakano,
M.; Harada, K.; Tatsuoka, T.; Koga, N.,
Stepwise Inquiry into Hard Water in a High
School Chemistry Laboraotry, J. Chem.
Educ., , 93(11), 2016, ppl923-1928.
doi: 10.1021/acs.jchemed.6b00217.

5. Nakano, M.; Ogasawara, H.; Wada, T.;
Koga, N., Reactivity of Household Oxygen



Bleaches: A Stepwise Laboratory Exercise
in High School Chemistry Course, J. Chem.
Educ., , 93(8), 2016, ppl415-1421.
doi: 10.1021/acs.jchemed.5b00742.

6. Kitabayashi, S.; Nakano, M.; Nishikawa,
K.; Koga, N., Model Experiment of Thermal
Runaway Reactions Using the
Aluminum-Hydrochloric Acid Reaction, J.
Chem. Educ., , 93(7), 2016,
ppl261-1266. doi: 10.1021/acs.jchemed.
6b00150.

7. Nakano, M.; Fujiwara, T.; Koga, N.,
Thermal Decomposition of Silver Acetate:
Physico-Geometrical Kinetic Features and
Formation of Silver Nanoparticles, J. Phys.
Chem. C, , 120(16), 2016,
pp8841-8854. doi: 10.1021/acs.- jpcc.
6b02377.

8. lIsozaki, T., Historical Insights into
British, Japanese and US General Science
from the First Half of the Twentieth
Century, Asia-Pacific Sci. Educ.,

2(1), 2016, ppl-16. doi: 10.1186/
$41029-016-0007-3.
9- I

, 57(1), 2016, ppl-10. doi: 10.11639/

sjst.15029.
10. ,

, , , 69(2), 2016,
pp73-83. http://ci.nii.ac.jp/naid/
40021063939.

11.

22 2016, ppl05-112. doi: 10.15027/40401.
12. \

\ , 22, 2016, ppl13-117. doi:
10.15027/40402.

13.
\ , 22 2016, ppl19-124.
doi: 10.15027/40403.
14.
, 22

2016, ppl25-134. doi: 10.15027/40404.
15.

, 22
2016  ppl49-154. doi: 10.15027/40407.
16. Yoshikawa, M.; Koga, N., ldentifying
Liquid-Gas System Misconceptions and
Addressing Them Using a Laboratory
Exercise on Pressure-Temperature Diagrams

of a Mixed Gas Involving Liquid-Vapor
Equilibrium, J. Chem. Educ., ,
93(1), 2016, pp79-85. doi:
10.1021/acs.-jchemed. 5b00107.
17. Tatsuoka, T.; Shigedomi, K.; Koga, N.,
Using a Laboratory Inquiry with High
School Students to Determine the Reaction
Stoichiometry of Neutralization by a
Thermochemical Approach, J. Chem. Educ.,
, 92(9), 2015, ppl526-1530. doi:
10.1021/ed500947t.
18. Isozaki, T., The Organisation and the
Recontextualization of Rika (school
science) Education in the Second Half of
the Nineteenth Century in Japan. Sci.

Educ., , 23(5), 2014, ppl153-1168.
doi: 10.1007/51191-013-9615-4.

19. .

55(1), 2014, pp33-39.  http://

ci.nii.ac.jp/naid/40020305236
20.Tsutaoka, T.; Tokunaga, T.; Umeda, T.;
Maehara, T., Observation of the
Two-dimensional Reciprocal Lattice by Use
of Lattice Grating Sheets and a Laser
Pointer, Eur. J. Phys., , 35(5),
2014,  pp55021-1-11. doi:  10.1088/
0143-0807/35/5/055021.

21. Umeda, T., Fixed-scale Approach to
Finite-Temperature Lattice QCD with
Shifted Boundaries, Phys. Rev. D, ,
90, 2014, pp054511-1-6. doi:10.1103/
PhysRevD.90.054511.

22. )

, , 38(4),
10.14935/jssej -

2014, pp220 - 227. doi:
38.220.
23. »

, , 38(1), 2014, pp.15-20.
24. Yoshikawa, M.; Yamada, S.; Koga, N.,
Phenomenological Interpretation of the
Multistep Thermal Decomposition of Silver
Carbonate to Form Silver Metal, J. Phys.
Chem. C, , 118(15), 2014,
pp8059-8070. doi:10.1021/ jp501407p.
25. Koga, N.; Goshi. Y.; Yoshikawa, M.;
Tatsuoka, T., Physico-Geometrical
Kinetics of Solid-State Reactions in an
Undergraduate Thermal Analysis Laboratory,
J. Chem. Educ., , 91(2), 2014,
pp239-245. doi:10.1021/ed400330t.
26. ,

. 66(4),

2014, pp93-103. http://ci.nii.ac.-jp/



naid/ 40020046622.

27. Hooi, Y.K.; Nakano, M.; Koga, N., A
Simple Oxygen Detector Using Zinc-Air
Battery, J. Chem. Educ., , 91(2),
2014, pp297-299. doi:10.1021/ ed400169z.
28. Wada, T.; Koga, N., Chemical
Composition of Sodium Percarbonate: An
Inquiry-Based Laboratory Exercise. J.

Chem. Educ., , 90(8), 2013,
pp1048-1052. doi :10.1021/ed400077q.

29. .

54(2), 2013, pp181-188. doi:
10.11639/sjst.13023.

30. ,

, 61(6), 2013, pp308-311. http://ci.
nii.ac.jp/naid/110009615714.
158

494
1. Isozaki, T., Lesson Study as One Art of
Investigation for Practitioners and
Researchers, 2016 Intl. Conf. East-Asian
Assoc. Sci. Educ. (EASE), 2016.8.26,Tokyo
Univ. Sci. (Tokyo),Keynote.
2. Matsuura, T., Rethinking Reasoning as
a way of Scientific Problem Thinking,
East-Asian Assoc. Sci. Educ. 2015,
2015.10.18, Beijing (China), Invited.
3. Koga, N., A Multidisciplinary and
Comprehensive Chemistry Teaching/
Learning for Next Generation, 1st Intl.
Seminar Chem. Educ. 2015, 2015.9.30,
Yogyakarta(lndonesia), Plenary.
4. Koga, N., A Multidisciplinary and
Comprehensive Chemistry Teaching
/Learning and STEM Education, IUPAC-2015,
45th World Chem. Cong., 2015.8.10, Busan
(Korea), Keynote.
5. Inoue, M., Hydroxamic Acid Method in
Aqueous Media to Detect and Identify
Esters, IUPAC-2015, 45th World Chem. Cong.,
2015.8.11, Busan (Korea), Invited.

489
28
. (),
, 2014 384 1
, pp7-31 : 4
, pp85-110;
: 6
, ppl67-193; s 7
, ppl95-223;
: 8
, pp225-253;
_: 9 ,
pp255-279; 10

pp281-302; - 11

pp.303-326
27
@
KOGA NOBUYOSHI
30240873
@

I1SOZAKI TETSUO

90243534
MATSUURA TAKUYA

40379863
KINOSHITA HIROYOSHI

20556469
MIYOSHI MIORI

80423482
TSUTAOKA TAKANORI

10231432
UMEDA TAKASHI

40451679
AMIMOTO KIICHI

60294873
TAKESHITA SHUNJI

90236456
TOMIKAWA KO

70452597
YAMASAKT HIROFUMI

70294494
YOSHIDOMI KENICHI

00437576
INOUE MASAYUKI

00453845
YAMADA SHUTO

30452791



